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(54) DRIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently cool a motor and an inverter in a 
driver integrated with the inverter with the motor used as a drive source. 
SOLUTION: The driver comprises a driver case 10, the motor M and the 
inverter U mounted on the case. In this case, their cooling channel is 
provided between the case and the inverter. The inverter is mounted at the 
case via a partition wall 11, and chambers 03, 04 for constituting a two- 
layer cooling channel are formed between the wall and the case. Thus, a 
refrigerant flowing through the channel acts as a two-stage shielding 
means against a heat transferred from the motor to the inverter. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has heen translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a driving gear equipped with the passage of a motor, the driving gear case where this motor is held, the 
inverter attached in said driving gear case in order to control a motor, and the refrigerant which cools a motor Said 
inverter is a driving gear characterized by for the 1st ** which faces a driving gear case between a mounting eclipse, a 
septum, and a driving gear case through a septum at a septum side, and the 2nd ** which faces a driving gear case side 
having made the passage of a refrigerant open for free passage, and forming it in two-layer. 

[Claim 2] Between said 1st ** and 2nd **, it is the driving gear according to claim 1 separated with the isolation means 
of another object arranged in the septum side. 

[Claim 3] Said the 1st ** and 2nd ** are the driving gear according to claim 1 or 2 which each other was opened for free 
passage by the free passage way, and was opened for free passage by the serial considering the 1st ** side as the 
upstream in the passage of a refrigerant. 

[Claim 4] The driving gear according to claim 1 or 2 with which said the 1st ** and 2nd ** were mutually opened for 
free passage by juxtaposition to the passage of a refngerant. 

[Claim 5] the driving gear according to claim 1, 3, or 4 which boiled said the 1st ** and 2nd ** with the isolation means 
of another object which bars contact in a septum and a driving gear case, and was separated. 

[Claim 6] Said isolation means is a driving gear according to claim 2 or 5 which consists of thermally conductive low 
construction material. 

[Claim 7] Said septum is the driving gear according to claim 1 with which it was constituted in the shape of [ which 
connotes the 1 st ** and 2nd ** and covers a driving gear case ] a lid, and an isolation means to separate the 1st ** and 
2nd ** was arranged in the septum side. 

[Claim 8] Said septum is the driving gear according to claim 1 which was constituted in the shape of [ which connotes 
the 1st ** and covers a driving gear case ] a lid, and was supported between the driving gear case and the septum so that 
the isolation means of another object which separates the 1st ** and 2nd ** might bar contact in the doubling section of 
a driving gear case and a septum. 

[Claim 9] Said the 1st ** and 2nd ** are a septum and the driving gear according to claim 1 separated from the mating 
face of a driving gear case by the isolation means arranged by inverter approach. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling technique in the driving gear for electric vehicles, or a 

hybrid driving gear especially about the driving gear which uses a motor as a source of power. 

[0002] 

[Description of the Prior Art] Since the load applied to a motor according to a run state is sharply changed when making 
a motor into the driving source of a car, cooling is needed that especially generation of heat at the time of heavy loading 
should be coped with. Moreover, a motor needs the control device for the control (in the case of an AC motor, it is an 
inverter). Although it can be made to be able to dissociate and can arrange in a proper location with a motor since 
control devices, such as such an inverter, are what is connected by the power cable to a motor, the arrangement made to 
unite with a motor may be taken from the expedient nature on mount. 

[0003] Thus, when a control unit is made to unite with a motor, in order that a control unit not only carries out a 
temperature rise, but may receive the heat of a motor through a driving gear case by generation of heat by the own 
component, it needs cooling. Then, conventionally, a cooling water way is formed for the heat sink furnished with an 
inverter between installation, a heat sink, and a driving gear case, and a motor is really [ inverter ] which cools a motor 
and an inverter simultaneously in a driving gear case (refer to JP,7-288949,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the configuration of the above-mentioned conventional 

technique, since the same cooling water has cooled the inverter and the motor simultaneously, there is a problem that the 

heat from a motor will be transmitted in cooling water and a case, and will be transmitted to an inverter. 

[0005] Then, this invention aims at preventing the heat of a motor getting across to an inverter in the driving gear which 

cools a motor and an inverter with a common refrigerant. 

[0006] 

[Means for Solving the Problem] In a driving gear equipped with the passage of the driving gear case where this 
invention holds a motor and this motor in order to attain the above-mentioned object, the inverter attached in said 
driving gear case in order to control a motor, and the refrigerant which cools a motor Said inverter is characterized by 
for the 1st ** which faces a driving gear case between a mounting eclipse, a septum, and a driving gear case through a 
septum at a septum side, and the 2nd ** which faces a driving gear case side having made the passage of a refrigerant 
open for free passage, and forming it in two-layer. 

[0007] In the above-mentioned configuration, it is effective between said 1st ** and 2nd ** to take the configuration 
separated with the isolation means of another object arranged in the septum side. 

[0008] As for said the 1st ** and 2nd **, in the above-mentioned configuration, it is effective to take the configuration 
which was mutually opened for free passage by the free passage way and was opened for free passage by the serial 
considering the 1st ** side as the upstream in the passage of a refiigerant. 

[0009] Or in the above-mentioned configuration, it can also consider as the configuration said the 1st ** and 2nd ** 
were mutually opened for free passage by whose juxtaposition in the passage of a refiigerant. 
[0010] fiirthermore, as for said the 1st ** and 2nd **, in the above-mentioned configuration, it is effective to take the 
configuration which was alike with the isolation means of another object which bars contact in a septum and a driving 
gear case, and was separated. 

[001 1] Furthermore, said isolation means is effective if the configuration which consists of thermally conductive low 
construction material is taken. 

[0012] Moreover, in the above-mentioned configuration, taking the configuration arranged in the septum side also has 
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[ said septum ] an effective isolation itflp for it to be constituted in the shape of U^k:h connotes the 1st ** and 2nd 

**. and covers a driving gear case ] a Uc^id to separate the 1st ** and 2nd **. 

[0013] Moreover, in the above-mentioned configuration, it is constituted in the shape of [ which said septum connotes 
the 1st ** and covers a driving gear case ] a lid, and the isolation means of another object which separates the 1st ** and 
2nd ** can also take the configuration supported between the driving gear case and the septum so that contact in the 
doubling section of a driving gear case and a septum might be barred. 

[0014] Furthermore, in the above-mentioned configuration, said the 1st ** and 2nd ** can also take the configuration 
separated by the isolation means arranged by inverter approach from the mating face of a septum and a driving gear 
case. 
[0015] 

[Function and Effect of the Invention] With a configuration given in above-mentioned claim 1, since the refrigerant 
which flows the inside of it since the passage of the refrigerant between a motor and an inverter is two-layer [ by the 
side of a motor and an inverter ] can act as a two-layer thermal break, can make two steps able to absorb the heat by the 
side of the motor which serves as an elevated temperature from an inverter side with an intermediate refrigerant and can 
intercept, it is [ the heat from a motor ] propagation-hard to an inverter, and it can be used as it. Thereby, the 
temperature rise of the inverter by the unification with a motor and an inverter can be prevented. 
[0016] Moreover, with a configuration according to claim 2, since the isolation means is arranged in the septum side, 
when the heat from a motor is transmitted to an isolation means, thermal resistance occurs, to the refrigerant which 
flows the 1 st ** by the side of an inverter, it is [ the heat from a motor ] propagation-hard, and it can be carried out. 
[001 7] Next, it can also be protected by the configuration according to claim 3 by flowing so that a motor may be cooled 
after a refrigerant cools an inverter that the heat of a motor gets across to an inverter through a refrigerant. 
[0018] Next, it can also be protected by the configuration according to claim 4 that the heat of a motor gets across to an 
inverter through a refrigerant because a refiigerant flows the 1st ** and 2nd ** independently, respectively. 
[0019] Moreover, with a configuration according to claim 5, by the isolation means which is another member being 
arranged between a driving gear case and a septum, since thermal resistance occurs between an isolation means, a 
driving gear case, and a septum, the heat directly transmitted from a driving gear case to a septum through those contact 
sections can be lessened. 

[0020] Moreover, with a configuration according to claim 6, since heat transfer from the 2nd ** to the 1st ** is 
interrupted by the thermal resistance by the isolation means, the cooling engine performance can be raised further. 
[0021] Furthermore, in a configuration according to claim 7, since the passage of a refrigerant can be constituted mainly 
in a septum side, the structure of a driving gear case can be simplified and an inverter and a motor can be cooled with 
easy structure. Moreover, since an isolation means is in a septum, when the heat from a motor is transmitted to an 
isolation means, thermal resistance occurs, to the refrigerant which flows the 1st ** by the side of an inverter, it is [ the 
heat from a motor ] propagation-hard, and it can be carried out. 

[0022] Moreover, with a configuration according to claim 8, between an isolation means, a case, and a septum, thermal 
resistance occurs and the heat directly transmitted from a driving gear case to a septum through those contact sections 
can be lessened by the isolation means which is another member being supported between a driving gear case and a 
septum. 

[0023] Moreover, with a configuration according to claim 9, since an isolation means is in an inverter side to the mating 
face of a driving gear case and a septum and it becomes the structure to which the septum extended in the driving gear 
case side from an isolation means, the heat capacity of the part of a septum increases and it can suppress the temperature 
rise by the side of an inverter. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along with a drawing. 
Drawing 1 shows the system configuration at the time of applying this invention to a hybrid driving gear first. This 
equipment uses internal combustion engine (henceforth engine) E/G, Motor (hencefordi a motor) M and Generator 
(henceforth a generator) G, and differential equipment D as main components, it considers as the configuration in which 
the planetary-gear set P of a single pinion configuration and the coxmter-gear device T were inserted among them, and 
the one-way clutch O and Brake B are attached further. 

[0025] As flie actual physical relationship of a shaft is shown in d rawin g 2 , this driving gear is the 1 st shaft XI . They 
are engine E/G, Generator G, and the 2nd shaft X2 upwards. They are Motor M and the 3rd shaft X3 upwards. They are 
the counter-gear device T and the 4th shaft X4 upwards. It turns differential equipment D in 4 shaft configurations 
arranged, respectively up. And engine E/G and Generator G are connected with differential equipment D through the 
planetary-gear set P and the counter-gear device T, and Motor M is connected with differential equipment D through the 
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counter-gear device T. ,^B| Jjjj^ 

[0026] Motor M meshes the counter d^^gear 42 fixed to the rotor shaft 21 to theHmter driven gear 44, and is 
connected with the counter-gear device T, engine E/G makes the output shaft 71 connect with the carrier 62 of the 
planetary-gear set P, and is connected with Generator G and the counter-gear device T, and Generator G makes the rotor 
shaft 3 1 connect with the sun gear 61 of the planetary-gear set P, and is connected with engine E/G and the counter-gear 
device T. And the ring wheel 63 of the planetary-gear set P is the 1st shaft XI which gets into gear to the counter driven 
gear 44 of the counter-gear device T. It connects with the upper counter drive gear 43. The counter-gear device T was 
considered as the configuration which equips the counter shaft 41 with the counter driven gear 44 and the differential- 
gear drive pinion gear 45 of immobilization, and the differential-gear drive pinion gear 45 has geared to the differential- 
gear flywheel starter gear 52 of immobilization in the differential case 53 of differential equipment D. And differential 
equipment D is connected with the wheel (not shown) as everyone knows. 

[0027] That reaction force should be taken in the driving gear case 10, and the inversion of a carrier 62 should be 
prevented in it, an one-way clutch O connects the inner ball race with a carrier 62, connects an outer race with the 
driving gear case 10, and is arranged. Moreover, Brake B is making the driving gear case 10 stop the rotor shaft 3 1 of 
Generator G if needed, it is prepared that it should prevent producing an actuation loss by rotating by reactionary torque 
at the time of generation-of-electrical-energy needlessness, connects a brake hub with a rotor shaft 31, makes a fiiction 
engagement member engage with a brake hub and the driving gear case 10, and is arranged. 

[0028] As for a power transfer top, in the driving gear which consists of such a configuration, engine E/G and Generator 
G serve as relation with which it connected indirectly through the planetary-gear set P to mutual and the counter-gear 
device T to the slowdown relation for gear ratio according [ Motor M and a wheel ] to the counter-gear device T turning 
into relation with which it connected soon as for the power transfer top of a certain thing. The transit which adjusted 
suitably the rate of using engine power for driving force and generation-of-electrical-energy energy (dc-battery charge) 
because this adjusts the generation-of-electrical-energy load of Generator G to the ring wheel 63 which receives the 
transit load of a car through differential equipment D and the counter-gear device T is attained. Moreover, the output of 
Generator G can be transmitted to a ring wheel 63 by making it fiinction as a reaction force element which stops a 
carrier 62 in the driving gear case 10 through an one-way clutch O by making Generator G drive as a motor in that case 
since the reaction force concerning a carrier 62 is reversed, and the consolidation (transit of a parallel mode) of the 
driving force at the time of the car start by the dual output of Motor M and Generator G is attained. 
[0029] Next, drawing _3 shows the circuitry of the hydraulic line of a hybrid driving gear. Electric lubricating oil pump 
0/P which this circuit makes the pars basilaris ossis occipitalis of the driving gear case 10 an oil sump 90, and sucks up 
oil through a strainer 91 firom there, and carries out the regurgitation to a circuit, The regulator bulb 92 which makes the 
line pressure of a circuit generate, and the brake bulb 93 for engaging-and-releasing control of said brake B, It has the 
solenoid valve 94 for switch control of the brake bulb 93 as main elements. It is the supply oilway L2 of a circuit 
considering oil as the refiigerant and lubricating oil for cooling of Motor M and Generator G. It sends out and is the 
supply oilway L3 of the hydraulic servo of Brake B. Line pressure oilway LI The control circuit which controls a fi^ee 
passage and a drain fi-ee passage is constituted. 

[0030] Line pressure oilway LI of the discharge side of lubricating oil pump 0/P It branches, one side minds the 
regulator bulb 92, and it is the supply oilway L2 of a circuit. It connects, another side minds Ihe brake bulb 93, and it is 
the supply oilway L3 of the hydraulic servo of Brake B. It connects. And line pressure oilway LI Supply oilway L2 
Orifice Rl It minds and connects mutually. Supply oilway L2 of a circuit It branches and is an orifice R2 and R3 to 
each. Pass. Oilway L4 within a case which one side shows in drawing with a broken line It passes, and connects with the 
oilway within the rotor shaft 31 of Generator G, and another side is the oilway L5 within a case. It branches fiirther and 
is an orifice R4 and R5 to each. By course Sump ball CI for motor M formed in the upper part of a driving gear case 
Sump ball C2 for generator G It connects. 

[0031] cooHng of Motor M - refiigerant ****** g.Qj^ oilway L6 within a case pass - oilway L7 within a rotor 
shaft 21 Oilway L8 in Rota 22 where the drawn oil shows a detailed oilway configuration with reference to cross- 
section structure later a passage ~ an oilway ~ it is emitted with the centrifiigal force accompanying a revolution of 
Rota 22 towards the coil of a stator 20, and 20a from termination, in this way, cooling by the oil which cooled the Rota 
side and was fiirther emitted firom the ends in Rota 22 by passing along the oilway in Rota 22 being sprayed on the coil 
of stator 20 ends, and 20a and refiigerant ****** ci from ~ it is carried out by the oil emitted directly being blown 
upon stator-core 20b, a coil, and 20a. similarly, cooling of Generator G should pass the direction oil gallery of a path 
from the oilway within the rotor shaft 31 - cooling by the oil emitted with a centrifiigal force being blown upon the coil 
of the ends of a stator 30, and 30a, and refiigerant ****** C2 from - it is carried out by the oil emitted being blown 
upon stator-core 30b, a coil, and 30a. In this way, the oil which cooled Motor M and Generator G and carried out the 
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temperature rise by heat exchange is d^Bed at the pars basilaris ossis occipitaUs o^^riving gear case, or flows down 
in accordance with a case wall, and is ^mected by the oil sump 90 of a driving geeS^mer part. 
[0032] Drawin g 4 shows the appearance of a driving gear in the state of strabism, in the outer wall which hits the 
outside of the oil sump of the driving gear case 10 which consists of aluminum material etc., lOf of radiation fins of a 
large number really formed in the case 10 is prepared, and the configuration which carries out air cooling of the oil 
collected by the oil sump by the air current in an engine room is taken. In drawing 4 , as for a generator hold part and 
10c, a motor hold part [ in / in sign 10a / a driving gear case ] and 10b show a differential equipment hold part. And the 
inverter U for a motor and generator control (henceforth [ the inverter for motors and the inverter for generators are 
named generically, and ] an inverter) is attached above the driving gear case 10, and is united with the driving gear case 
1 0 so that it may see to drawin g 4 . 

[0033] In addition, in this description, an inverter shall mean the power module which consists of the switching 
transistor which changes a direct current of a dc-battery power source into an ahemating current (it is a three-phase- 
circuit alternating current when a motor is a three-phase-circuit AC motor) in a switching operation, an attendant circuit 
element, and the circuit board which allotted them. 

[0034] And it shows it notionally including vertical physical relationship. [ drawing 5 ] [ the cooling system of a driving 
gear ] [ a ** type ] This cooling system consists of passage (the thin line arrow head of void shows to drawing) F which 
uses as the 2nd refrigerant the circuit (a thick wire arrow head with hatching shows to drawing) L which uses said oil as 
the 1st refrigerant, and cooling water. Then, this invention is applied to the passage which uses this cooling water as a 
refrigerant. 

[0035] The oil as the 1st refrigerant is sucked up by lubricating oil pump 0/P through a strainer 91 from an oil sump 90. 
Generator G and Motor M are cooled on the usual route which was explained previously. The pars basilaris ossis 
occipitalis of the generator G hold part of the driving gear case 10, It is once stored so that the fixed oil level of extent 
which does not touch the bottom of Rota 22 and 32 may be maintained at the pars basilaris ossis occipitalis of the motor 
M hold section, and circulation of a round is finished with an overflowed part being returned to an oil sump 90. 
[0036] On the other hand, the cooling water as the 2nd refrigerant consists of the same thermally conductive good 
aluminum material as the driving gear case 10 etc., and constitutes the cooling system which cools the oil as the 1st 
refrigerant by making into Passage F between the driving gear case 10 and the heat transfer walls 13 in the oil circuit L 
within another the septum 1 1 which constitutes the mounting section of the inverter U of a body configuration and the 
driving gear case 10. With this gestalt, the wall-like isolation means 12 is arranged between a septum 1 1 and the heat 
transfer wall 13, in case the passage F of cooling water flows between a septum 1 1 and the isolation means 12, it cools 
Inverter U by the heat exchange through a septum 1 1, and in case between the isolation means 12 and the heat transfer 
walls 13 of the driving gear case 10 is flowed, the configuration which cools oil by heat exchange with the oil through 
the heat transfer wall 13 is taken. 

[0037] Drawing 6 shows the connection structure of the driving gear case 10 and the power module which constitutes 
Inverter U to a detail with a decomposition perspective view, and drawi ng 7 changes a view and shows this structure. 
Moreover, drawin g 8 and drawing 9 cut and show this structure in a different cross section. At this gestalt, they are 
refrigerant ****** CI and C2. It is prepared above the motor hold section of the driving gear case 10. Refrigerant 
****** is refrigerant ****** CI for motors. It is divided into refrigerant ****** C2 for generators. Both [ these ] 
refrigerant ****** CI and C2 In the passage L5 of the 1st resulting refiigerant, they are both refrigerant ****** CI and 
C2 to the middle (refer to drawing 3 ). The orifice R4 from which the aperture which distributes the amount of supply 
allocation of oil according to the thermal load of Motor M and Generator G differs, and R5 It is infixed and those 
oilways are carrying out opening to the side face of refiigerant ****** at inlet ports lOd and lOe. And Weirs lOi and lOj 
are established in the location near the outlet side of both refiigerant ******. Furthermore, from the weirs lOi and lOj of 
both refiigerant ******^ opening is carried out to the base of these refiigerant ******^ and, down-stream, the outlets 
lOg and lOh of the oil which fiinctions as an orifice which adjusts a blowdown flow rate by setting out of an aperture are 
formed. 

[0038] It is oilway L6 within a case by which lOg of outlets of oil was formed in the driving gear case as the path of the 
1st subsequent refiigerant was shown in drawing.9 . It considers as passage and is the oilway L7 within a shaft at the 
axis end of the stator shaft 21 of Motor M. It connects. Oilway L7 within a shaft Oilway L8 in Rota which it was open 
for free passage through the direction oil gallery of a path into the circumference slot formed in end plate 22b which 
supports the core 22a ends of Motor M, and this circumference slot was made to open ends for free passage, and was 
formed two or more in core 22a at shaft orientations It passes and termination is carried out by bleedoff hole 22c formed 
in end plate 22b. in addition - drawing - oilway L8 in [ of one ] Rota although it is drawn so that ends may lead to 
bleedoff hole 22c - detailed ~ each oilway L8 in Rota every - only an end considers as the configuration which leads 
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to bleedoff hole 22c of the end plate right and left to alternation - having - Hkoilway L8 in Rota The 
imbalance of the flowing oil is preventSr Moreover, lOh of outlets of oil leads abOTPRie stator of Generator G through 
the oilway within a case, as shown in drawin g 8 . 

[0039] Refrigerant ****** CI and C2 The heat transfer wall 13 which plugs up up opening equips the top face and 
underside with many cooling fins 13a and 13b, consists of the same thermally conductive good aluminum material as 
the driving gear case 10 etc., and with this gestalt, the driving gear case 10 is used as another member from the 
expedient nature on processing, and it is fixed to the driving gear case 10 by a bolt stop etc. Oil cooling fin 13b by the 
side of the underside of the heat transfer wall 13 is refrigerant ****** CI and C2, as shown in drawing 8 . It considers 
as the fin from which height changes so that the configuration of a pars basilaris ossis occipitalis may be met, and it is 
refrigerant ******ci.It considers as the arrangement in which a fin is located in the whole region, and improvement in 
heat transfer is achieved. 

[0040] The septum 1 1 by which the power module which constitutes Inverter U was attached constitutes the cooling 
section of Inverter U, with this gestalt, was considered as the configuration which builds in a heat sink for the 
improvement in heat exchange effectiveness, and is equipped with the concurrent passage of two narrow articles which 
tum up so that it may see to drawing _7 , and pass along the inside of a septum 1 1 . And in order to pour the cooling water 
as the 2nd refrigerant along this passage, the isolation means 12 is established with the gestalt insinuated on the 
underside of a septum 1 1 . Since the high construction material of heat insulation is used for the isolation means 12 with 
this gestalt, it is also possible to one of members and really consider the isolation means 12 as a configuration, when 
making it into the thing of this construction material although it considers as another object configuration with the case 
and the septum. 1 st ** C3 which faces between a septum 1 1 and the driving gear case 10 by this at a septum 1 1 side as 
shown in drawing 5 2nd ** C4 which faces the driving gear case 10 side It separates with the isolation means 12, and is 
demarcated by two-layer, and they are both [ these ] ** C3 and C4. The passage which was open for fi-ee passage 
through free passage way 1 2b is constituted. 

[0041] It sets to the equipment which consists of such a configuration, and they are refrigerant ****** CI and C2 from 
each inlet port 1 Od and 1 Oe. The sent-in oil It flows a fixed time amount reservoir being carried out by being interrupted 
by each weir lOi and lOj, and touching oil cooling fin 13b by the side of the underside of the heat transfer wall 13. After 
heat exchange is fully performed, the part beyond Weirs lOi and lOj is adjusted and emitted according to the oil quantity 
which Motor M and Generator G need from Outiets lOg and lOh. On the other hand, cooling water passes along hole 
1 2a of the isolation means 12 from inlet-port 10k which carries out opening to the top face of the driving gear case 10, 
and is, the heat sink C4, i.e., 1st **, of a septum 1 1. It enters inside. After heat exchange is fully performed through that 
usual route, it is led between the heat transfer wall 13 and the isolation means 12 through free passage way 12b which 
consists of a hole prepared in the isolation means 12 in this gestah. The heat transfer wall 13 is crossed, and it flows, 
touching water cooling fin 13a by the side of the top face of the heat transfer wall 13 here, and is led out of the driving 
gear case 10 from 101. of outflow of cooling water formed in the enclosure which surround the perimeter of opening of 
refrigerant ******. in this way, it is cooled by the radiator for engine coolant, or the cooler of dedication, and the 
recirculation of the cooling water discharged from the driving gear case 10 is carried out. 

[0042] Since the passage of the refiigerant between Motor M and Inverter U is two-layer [ by the side of Motor M and 
Inverter U ] in this way according to the above-mentioned 1st operation gestalt. Since the cooling water which flows the 
inside of it can act as a two-layer thermal break, can make two steps able to absorb the heat by the side of the motor M 
which serves as an elevated temperature from Inverter U side by intermediate cooling water and can intercept, it is [ the 
heat from Motor M ] propagation-hard to Inverter U, and it can be used as it. Thereby, the temperature rise of the 
inverter U by the unification with Motor M and Inverter U can be prevented. Furthermore, since the isolation means 12 
is arranged in the septum 1 1 side, when the heat from Motor M is transmitted to the isolation means 12, thermal 
resistance occurs, and it is 1st ** C3 by the side of Inverter U. To the flowing cooling water, it is [ the heat from Motor 
M ] propagation-hard, and it can be carried out. 

[0043] Furthermore, since it becomes the sequence which cools Motor M and Generator G through oil after cooling the 
power module with which cooling water constitutes Inverter U through a septum 1 1 previously and cooling water does 
not carry out heat exchange simultaneously with Motor M and Generator G, direct, or Inverter U, it can prevent going 
up until the temperature of cooling water exceeds the heat-resistant temperature of Inverter U. Therefore, Inverter U, 
Motor M, and Generator G can be cooled efficientiy, and the cooling engine performance can be raised. Moreover, since 
the passage of cooling water is formed in the tooth space between unified Inverters U and driving gear cases 10, the 
complicated configuration which prepares the refrigerant path of dedication in the circumference of a driving gear case 
like the conventional technique can be avoided, and it leads to improvement in space efficiency, and low cost. 
Moreover, it is refiigerant ****** CI for motors about refrigerant ******. Refiigerant ****** C2 for generators By 
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dissociating Since the accommodatiorj^Mrding to individual of the amount of oi|^^ch should be supplied to each of 
Motor M and Generator G is attained f^i refrigerant The orifice R4 fronHRch aperture differs, and R5 A 

flow rate rate can be adjusted, the oil of optimum dose can be supplied to Motor M and Generator G, and each can be 
effectively cooled along with a cooling temperature demand. Furthermore, refrigerant ****** CI and C2 Since it uses 
also for cooling from the inner circumference side using the oil which leads the oil after heat exchange to the Rota side 
of Motor M and Generator G, and is emitted by the centrifugal force from Rota, cooling of the ftirther stators 20 and 30 
also becomes possible, and can perform efficient motor cooling which uses circulation of oil for the maximum validity. 
[0044] by the way, this 1st operation gestalt shows the flow of the cooling water as the 2nd refiigerant to drawing J 
most directly - as - 1st ** C3 by the side of Inverter U from - 2nd ** C4 by the side of refrigerant ****** This flow 
can also be made into a parallel current flow although considered as the vertical style-related flow from which it gets 
down to a side again. Dra win g 10 shows such a 2nd operation gestalt by the same mimetic diagram as drawing 5 . 1st ** 
C3 which faces the septum 1 1 side divided up and down with the isolation means 12 with this gestalt 2nd ** C4 which 
faces the circuit L side 13 of the 1st refrigerant of the driving gear case 10, i.e., a heat transfer wall, It considers as the 
passage connected to juxtaposition in the circuit of the 2nd refiigerant. About the configuration of that complementary, 
said 1st operation gestalt and the sign same since it is substantially the same as corresponding each part material are 
attached, and it replaces with explanation (this point presupposes that it is the same also about each consecutive 
operation gestalt). 

[0045] When such a gestalt is taken, cooling water is 1st ** C3. 2nd ** C4 By flowing independently, respectively, it 
can also be prevented the heat of Motor M getting across to Inverter U through cooling water. Furthermore, 2nd ** C4 
which faces the heat transfer wall 13 of refrigerant ****** Since low-temperature cooling water can be fiirther poured 
to a side, the cooling effectiveness of Motor M and Generator G can be raised further. 

[0046] Next, drawing 11 is 1st ** C3 by tiie side of Inverter U. 2nd ** C4 by the side of refiigerant ****** The 3rd 
operation gestalt which made vertical style relation reverse is shown. At this gestalt, the cooling water as the 2nd 
refiigerant is 2nd ** C4 which faces the circuit L side 13 of the 1st refiigerant of the driving gear case 10, i.e., a heat 
transfer wall, first. 1st ** C3 which faces the septum U side which flowed the side, cooled oil through the heat transfer 
wall 13, and was subsequently divided up and down with the isolation means 12 It will flow and the power module of 
Inverter U will be cooled. 

[0047] Even when such a gestalt is taken, the cooling water as the 2nd refiigerant Since it becomes the cooling structure 
which carries out sequential cooling of the oil which does not cool Motor M and Generator G soon, but carries out 
circulation cooling of them, and the inverter U, the heat from Motor M and Generator G Since heat exchange will be 
carried out to cooling water through oil, it is eased to direct heat transfer, and the advantage which can prevent carrying 
out a temperature rise is acquired until cooling water exceeds the heat-resistant temperature of Inverter U. 
[0048] Next, drawing 12 shows the 4th operation gestalt which changed the structure of the member which constitutes 
passage about what takes the passage configuration of the 2nd same refiigerant as the 1st operation gestalt or the 3rd 
operation gestalt. With this gestalt, the configuration between which the enclosure member 14 of another object was put 
between the driving gear case 10 and die septum 11, and the isolation means 12 of another object was further put 
between the septum 1 1 and the enclosure member 14 is taken. The enclosure member 14 in this case can also be 
constituted from a driving gear case 10, a septum 11, aluminum material of the same kind, etc., and can also consist of 
an isolation means 12 and high construction material of heat insulation of the same kind. Moreover, with this gestalt, 
there is a point that the 1st and 2nd refiigerant ****** q2 are formed in the upper part of Motor M and 

Generator G, respectively, as a changed part of the structure by the side of the driving gear case 10. 
[0049] When taking such a configuration, the effectiveness which can lessen the heat directiy transmitted from the 
driving gear case 10 to a septum 1 1 through those contact sections by ** with the isolation means 12, a case 10, or a 
septum 1 1 by the isolation means 12 which is another member being arranged between the driving gear case 10 and a 
septum 1 1 since thermal resistance occurs is acquired. 

[0050] Drawi n g 13 shows similarly the 5th operation gestalt which changed the structure of the member which 
constitutes passage about what takes the passage configuration of the 2nd same refiigerant as the 1st operation gestalt or 
the 3rd operation gestalt. With this gestalt, the configuration between which the isolation means 12 of another object 
was put between the septum 1 1 and the driving gear case 10 is taken. The isolation means 12 in this case is considered 
as the configuration which equips one with enclosure section 12c which constitutes the connection of the driving gear 
case 10 and a septum 1 1 to that perimeter. 

[0051] Also when taking such a configuration, the effectiveness which can lessen the heat directly transmitted from the 
driving gear case 10 to a septum 1 1 through those contact sections by ** with the isolation means 12, a case 10, or a 
septum 1 1 by the high isolation means 12 of heat insulation being arranged between the driving gear case 10 and a 
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septum 1 1 since thermal resistance ocJ^^is acquired. 

[0052] By the way, although the coolii^%^stem which makes oil the refrigerant wSBr cools Motor M and Generator G 
side directly, and cools oil secondarily by the cooling water as the 2nd refrigerant which cools Inverter U is taken with 
each above-mentioned operation gestalt, this invention can also be materialized by the method which cools Motor M 
and Generator G, and Inverter U with a single refrigerant. Drawing 14 and drawing ! 5 show the 6th operation gestalt 
which used such a cooling system. At this gestalt, they are 1st and 2nd ** C3 and C4 so that and a passage configuration 
may be shown. The downstream of the passage along which it passes is open for free passage to the passage within the 
driving gear case 10 which cools Motor M and Generator G. [ d rawi ng 14 ] [ a ** type ] 

[0053] The septum [ in / as the cross section is shown in drawing 15 / this gestah ] 1 1 is 1st ** C3. 2nd ** C4 It is 
constituted by the shape of a lid which connotes and covers the driving gear case 10, i.e., the configuration which has 
enclosure section 1 V around, and is 1st ** C3. 2nd ** C4 An isolation means 12 to dissociate is arranged in the septum 
1 1 side. The isolation means 12 in this case is good also as a septum 1 1, another object, or a thing of a septum 1 1 and 
one like a graphic display. By this configuration, it is 1st ** C3. 2nd ** C4 It is separated from the mating face of a 
septum 1 1 and the driving gear case 10 by the isolation means 12 arranged by inverter U approach. 1st and 2nd ** C3 
and C4 The downstream of the passage along which it passes Passage FG which was opened for free passage by driving 
gear case 10 Kabeuchi*s passage, and was first formed along with the periphery of the stator 20 of Generator G Passage, 
Subsequently, passage FM similarly formed in circumferential Kabeuchi of the driving gear case 10 along with the 
periphery of the stator 30 of Motor M It passes, and is led to the part which adjoins the septum 1 1 of the driving gear 
case 10 eventually, and termination is carried out by outlet opening formed there. 

[0054] Since the passage of the cooling water between the driving gear case 10 and a septum 1 1 can be constituted 
mainly in a septum 1 1 side when such a gestalt is taken, the structure of the driving gear case 10 can be simplified and 
Inverter U, Motor M, and Generator G can be cooled with easy structure. Moreover, since the isolation means 12 is in a 
septum 1 1 side, when Motor M and the heat from Generator G are transmitted to the isolation means 12, thermal 
resistance occurs, and it is 1st ** C3 by the side of Inverter U. To the flowing refrigerant, it is [ Motor M and the heat 
from Generator G ] propagation-hard, and they can be carried out. Moreover, since the isolation means 12 is in Inverter 
U side to the mating face of the driving gear case 10 and a septum 11, from the isolation means 12, a septum 1 1 will be 
prolonged in Motor M and Generator G side, and only the part can increase the heat capacity of a septum 1 1 . 
[0055] Thus, as the method which cools Motor M and Generator G, and Inverter U witti a single refrigerant also 
described previously, they are 1st and 2nd ** C3 and C4. The relation of the passage along which it passes can be 
changed. Drawing 16 is 1st ** C3 which faces a septum 1 1 side. 2nd ** C4 which faces the driving gear case 10 side, 
and it is shown. [ the 7th operation gestalt which the passage of a refrigerant was mutually made open for free passage 
to juxtaposition, and was formed in two-layer ][**][ type ] In the case of this gestalt, the same driving gear case 
Kabeuchi passage as the thing of said 6th operation gestalt is formed, and this passage is 1st and 2nd ** C3 and C4. The 
passage and juxtaposition relation along which it passes are open for free passage in the passage of a refiigerant. 
[0056] To the last, drawin g 17 is 1st ** C3 by the side of Inverter U. 2nd ** C4 by the side of refiigerant ****** The 
8th operation gestalt which made vertical style relation reverse is shown. The driving gear case Kabeuchi passage same 
[ of said 6th operation gestalt ] also in this gestalt is formed, and this passage is 1st and 2nd ** C3 and C4. The serial is 
open for free passage at the upstream of the passage along which it passes. With this gestah, when the cooling water as a 
refiigerant flows change gear case 10 Kabeuchi^s passage first. Motor M and Generator G, and heat exchange are 
performed through case 10 wall. 2nd ** C4 When flowing, Motor M and Generator G, and heat exchange are performed 
through a heat transfer wall, and it is 1st ** C3. Although heat exchange with the power module of Inverter U will be 
performed through a septum 1 1 when flowing Also in this case, the heat of Motor M and Generator G is eased by 
minding cooling water. 

[0057] as mentioned above, although this invention was explained in frill detail based on eight operation gestalten, this 
invention is not restricted to these operation gestalten, can be variously looked like [ a claim ] within the limits of the 
matter of a publication, and can change and carry out a concrete configuration. For example, although the 2nd 
refiigerant was chiefly illustrated as cooling water with said each gestalt, naturally it is also possible to use other proper 
refiigerants. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 15] 
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